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BOATS  AND  ASSOCIATED  EQUIPMENT 
Proposed  Standards  for  Electrical  Systems 

•  Purpose.  The  purpose  of  this  regu¬ 
lation  is  to  reduce  the  number  of  deaths 
and  injuries  and  the  amount  of  prcmerty 
damage  on  recreational  boats  caus^  by 
fires  and  explosions  of  fuel,  fuel  vapors 
and  materials  requiring  manufactiu’ers 
to  build  recreational  boat  electrical  sys¬ 
tems  that  cannot  act  as  a  source  of  igni¬ 
tion  for  fires  and  explosions.  • 

Boating  accident  statistic  reports  show 
that  fires  and  explosions  are  the  leading 
causes  of  property  damage  and  one  of 
the  leading  causes  of  personal  injury 
aboard  recreational  boats.  These  fire  and 
explosion  accidents  have  resulted  from 
the  ignition  of  fuel,  fuel  vapors,  and 
other  combustible  materials. 

The  Coast  Guard  has  analyzed  the  fire 
and  explosion  accident  reports  and  the 
statistical  data  related  to  these  accidents. 
The  results  of  the  analysis  indicate  that 
the  source  of  ignition  for  the  majority 
of  these  accidents  was  arcing,  shortmg, 
or  electrical  breakdown  of  electrical  com¬ 
ponents  or  items  of  electrical  equipment 
that  were  not  constructed  for  use  In  a 
marme  environment. 

Voluntary  standards  and  recom¬ 
mended  practices  that,  if  followed,  would 
prevent  most  accidents  caused  by  elec¬ 
trical  sources  are  found  in  publications 
of  the  American  Boat  and  Yacht  Council, 
National  Fire  Protection  Association, 
Underwriters’  Laboratories,  Inc.,  and  So¬ 
ciety  of  Automotive  Engineers.  Because 
these  standards  are  not  mandatory  they 
are  not  used  by  a  large  percentage  of 
boat  manufacturers. 

The  National  Boating  Safety  Advisory 
Coimcil  was  consulted  and  its  opinions 
and  advice  were  considered  in  the  for¬ 
mulation  of  these  proposed  r^ulatlons. 
A  Fuel  and  Electrical  Panel  was  estab¬ 
lished  by  the  Council  to  review  these 
regulations.  The  panel  Included  repre¬ 
sentatives  frcHn  independent  testing 
laboratories,  marine  surveyors,  boat 
builders,  engine  builders,  and  state  boat¬ 
ing  law  administrators.  The  technical 
aspects  of  the  proposed  regulations  were 
scrutinized  by  the  panel  in  meetings 
open  to  the  public. 

The  proposed  regulations  contain 
minimum  standards  of  safety  for  elee- 
trlcal  components  and  electrical  systems 
aboard  recreational  boats.  Adherence  to 
these  minimum  standards  will  signifi¬ 
cantly  reduce  the  probability  of  ignition 
sources  aboard  recreational  boats. 

The  following  is  a  discxission  of  the 
regulations  to  explain  the  intent  and 
meaning  of  some  of  the  sections. 

Section  183.401  Applicability.  Subpart 
I  applies  to  all  boats  that  have  gasoline 
engines,  except  boats  that  have  out¬ 
board  gasoline  engines  only.  This  means 
any  boat  that  has  a  gasoline  engine  used 


for  propnlsian  ot  the  boat  or  for  power¬ 
ing  dectrtesl  ar  mechanical  equipment, 
such  as  generators  or  compressors,  must 
meet  the  requlmnents  of  the  subpart. 

A  review  of  1973  boating  statistics 
published  in  the  1973  Nationwide  Boat¬ 
ing  Survey  showed  there  was  one  fire  or 
explosion  of  fuel  for  every  9.9  million 
exposiire  hours  on  outboard  boats.  On 
inboard  boats  there  was  one  fire  or  ex¬ 
plosion  of  fuel  for  every  843,000  exposure 
hours.  The  statistics  also  revealed  that 
more  than  93%  of  the  fire  or  explosion 
of  fuel  accidents  occiured  on  boats  with 
gasoline  engines.  Based  on  these  facts, 
these  regulations  apply  only  to  boats  that 
have  gasoline  engines.  Outboard  engines 
and  the  control  wiring  associated  with 
them  are  not  covered. 

The  various  sections  of  the  proposed 
regulations  would  become  effective  at  dif¬ 
ferent  times,  depending  on  the  extent  of 
the  requirement  and  the  amoimt  of  time 
requir^  to  comply.  Those  sections  of 
the  regulations  that  do  not  require  tool¬ 
ing  changes  and  may  only  require  minm 
design  changes  would  become  effective 
six  months  after  publication  of  the  final 
rule.  These  sections  Include  those  re¬ 
quirements  that  the  boat  manufacturer 
can  easily  comply  with  by  himself  and 
any  parts  he  may  need  are  readily  avail¬ 
able  (m  the  market.  Other  sections  would 
become  effective  12  months  after  publi¬ 
cation.  These  sections  require  the  use  of 
electrical  components  and  parts  that  are 
not  readily  available  and  other  changes 
that  require  some  tooling  changes  by 
electrical  component  manufacturers.  The 
Ignition  protection  requirements  would 
become  effective  18  months  after  publi¬ 
cation  of  the  rule.  Major  design  changes 
in  a  boat’s  bulkheads  and  compartmenta- 
tion  may  be  necessary  to  comply  with 
this  section.  The  design  and  production 
of  ignition  protection  comimnents  would 
be  required  by  this  section.  • 

Specialty  t3q>e  conductors  and  systems 
such  as  resistance  conductors  that  con¬ 
trol  circuit  volti^e  or  amperage,  high 
voltage  secondary  conductors  in  the  igni¬ 
tion  systems,  cranking  motor  conductors, 
navigation  equipment,  communication 
systems,  conduct^  inside  enclosures  and 
casings,  and  pigtails  of  less  than  seven 
Inches  of  exposed  length  are  excepted 
from  most  of  the  sections  of  the  subpart. 
Because  of  the  type  of  intermittent  use 
for  which  these  conductors  and  systems 
are  rised  and  because  there  are  no  identi¬ 
fiable  hazards  associated  with  these  con¬ 
ductors  and  systems,  the  exceptions  to 
specific  sections  are  made.  Each  section 
in  the  proposed  regulations  indicates 
those  specialty  type  conductors  and  S3rs- 
tems  that  are  excepted  from  its  require¬ 
ments. 

Section  183.410  Ignition  protection. 
The  purpose  of  §  183.410  is  to  eliminate 
spark  ignition  sources  in  the  vicinity  of 
gasoline  fuel  and  gasoline  vapor  sources. 
This  is  accomplished  by  requiring  elec¬ 
trical  components  to  be  lgniti<m  pro¬ 
tected  or  by  Isolating  the  electrical  com¬ 
ponents  from  gasoline  fuel  and  vapor 
sources.  Ignition  protection  means  that 
the  electrical  component  be  able  to 
cerate  at  its  manufacturer  rated  volt¬ 


ages  and  current  loadings  without  ignit¬ 
ing  an  explosive  mixture  of  propane  gas 
and  atar.  The  regulation  does  not  specify 
details  of  the  design  and  construction  of 
the  dMArlcal  component.  It  requires  that 
the  eomponent  is  placed  in  an  ex¬ 
plosive  atmosphere  it  operates  whhout 
Igniting  that  atmosphere. 

hwlatkm  is  attained  by  means  of  bulk¬ 
heads,  decks,  or  enclosures  that  meet  re¬ 
quirements  for  watertight  integrity  and 
minimum  openings  and  spaces. 

Section  183.415  Grounding.  Cranking 
motor  circuits  carry  very  high  amper¬ 
ages.  The  high  amperages  can  cause 
boming,  arcing  and  melting  of  fuel  lines 
and  conductors  which  complete  a  circuit 
between  two  or  more  engines,  resulting 
in  fires  and  explosions.  This  grounding 
requirement  prevents  these  high  amper¬ 
ages  from  being  conducted  by  conduc¬ 
tors  or  fuel  lines  that  are  common  to  the 
engines  if  the  normal  groimd  of  a  crank¬ 
ing  motor  becomes  an  open  circuit.  The 
common  grounding  conductor  is  re¬ 
quired  to  be  of  sufficient  size  to  carry  the 
starting  current  of  any  of  the  cranking 
motor  circuits. 

Section  183.420  Batteries.  Section 
183.480  describes  the  requirements  for 
proper  battery  installr.tion  and  identi¬ 
fication.  The  battery  Installation  re- 
quiranents  will  help  prevent  accidental 
short-circuiting  of  battery  terminals  by 
requiring  protection  for  the  exposed  ter¬ 
minals  and  requiring  secure  mounting 
of  the  battery.  The  regulation  requires 
that  the  means  to  secure  a  battery  must 
inevent  the  battery  from  moving  more 
tiian  one  inch  in  any  direction.  This  will 
protect  the  battery  casing  and  terminals 
from  damage.  Battery  terminals  and 
conductors  are  required  to  be  shielded 
with  a  dielectric  or  insulating  material 
such  as  a  rubber  boot,  a  piece  of  ply¬ 
wood  mounted  over  the  battery,  or  a  bat¬ 
tery  box  cover  to  prevent  accidental 
sbort-etrenitlng  caused  by  falling  tools 
or  other  metallic  objects.  Accidental 
tiiort-drcuiting  between  battery  termi¬ 
nals  and  metaUic  fuel  system  cennpo- 
nents,  vdien  the  battery  is  being  Installed 
and  removed,  is  a  hazardous  situation 
which  could  expose  gasoline  fuel  and 
vapon.  To  lower  the  risk  of  this  prob¬ 
lem  fuel  system  components  within  12 
inches  of  the  battery  top  and  side  sur¬ 
faces  are  required  to  be  shielded  with  a 
dldeetrtc  material.  Batteries  may  not 
'be  Installed  directly  above  fuel  system 
components  which  could  be  damaged 
by  battoy  electrol3rte. 

Hydrogen  gas  discharged  by  a  battery 
can  be  trapped  inside  a  boat.  The  trap¬ 
ped  gas  is  ecploeive  and  is  easily  ignited. 
To  prevent  possible  explosions,  there  is 
a  requirement  to  provide  ventilation  to 
r^nove  the  discharged  hydrogen  gas 
from  the  boat.  The  regiUatlon  does  not 
specify  details  of  the  design  and  C(m- 
strucUon  of  the  means  of  ventilation. 
It  requires  that  adequate  ventilation  be 
provided,  dther  natural  or  mechanical, 
so  that  the  discharged  hydrogen  gas 
cannot  remain  within  the  boat. 

Identification  of  the  positive  battery 
terminal  is  required  to  reduce  the  like¬ 
lihood  at  improper  battery  connection. 
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which  Muld  cause  short-circuiting  and 
burning  of  electrical  components.  Bat¬ 
tery  terminal  connections  must  not  de¬ 
pend  on  spring  tension.  This,  require¬ 
ment  will 'help  to  eliminate  connections 
which  may  vibrate  loose  and  short-cir- 
ctiit. 

Section  183.425  Conductors:  General. 
The  purpose  of  i  183.425  is  to  restrict 
conductors  frmn  carrying  electrical  cur¬ 
rents  that  exceed  their  safe  cxurent  car¬ 
rying  capacity.  Only  insulated  stranded 
copper  conductors  are  allowed  imder  the 
mroposed  regulations.  The  stranded  con¬ 
struction  will  survive  bending  and  vi¬ 
bration,  and  the  copper  is  more  cor¬ 
rosion  resistant  than  other  conductor 
metals.  Table  3  specifies  the  maximum 
current  a  conductor  may  carry  during 
normal  (H>eration  dependent  on  its 
gauge  and  insulation  temperature  rat¬ 
ing.  The  temperature  rating  of  the  con¬ 
ductor  depends  on  the  conductor  in¬ 
sulating  material  and  Tables  4  and  5  de¬ 
scribe  minimum  performance  require- 
moits  for  insulating  materials.  If  a  con¬ 
ductor  is  used  in  an  engine  ro<nn  or 
engine  compartment,  a  correction  fac¬ 
to  is  used  to  reduce  the  allowable  cur¬ 
rent  carrying  capacity  of  the  conductor 
to  prevent  excess  heat  buildup  and  pos¬ 
sible  melting  and  Iwfning  of  the  con¬ 
ductor.  insulation.  For  minimum 
strength,  at  least  No.  18  AWG  conduc¬ 
tors  must  be  used  in  a  mult-conductor 
sheath. 

Section  183.435  Conductor  type:  Cir¬ 
cuits  of  SO  volts  or  more.  Secticm  183.435 
specifies  the  tsmes  of  conductor  that  may 
be  used  in  circuits  of  50  v(fit8  or  greato* 
and  the  maximmn  current  carrying  ca¬ 
pacity  of  those  conductors.  The  con¬ 
ductor  insulation  is  required  to  be  mois¬ 
ture  resistant  and  flame  retardent  to 
minimize  deterioration  of  the  Insulation 
which  could  otherwise  provide  a  path 
for  the  spread  of  fire.  Conductors  that 
carry  high  voltages  and  amperages  gen¬ 
erate  heat  and  when  three  or  more  cur¬ 
rent  carrying  conductors  are  grouped  in 
a  duct,  bundle  or  cable  the  heat  concen- 
tratt(»  and  buildtq>  could  break  down 
the  conductor  insulation.  The  break  down 
can  lead  to  melting  and  burning  of  the 
cooducUw  insulation. 

Section  183.440  Secondary  circuits  of 
ignition  systems.  Section  183.440  specifies 
the  types  of  conductors  that  can  be  used 
In  secondary  circuits  of  ignition  systems 
and  the  type  of  protection  required  at 
the  conductor  connections.  The  require¬ 
ment  tor  tight  fitting  caps,  boots,  or  nip¬ 
ples  at  the  connections  to  spark  phi^. 
coils,  and  distributors  is  necessary  to 
eliminate  arc-tracking  across  insulators 
In  the  presence  of  salt  spray  and  dirt, 
which  could  also  be  a  source  of  igniticm 
of  fuel  vapors. 

Section  183.450  Conductors:  Termi¬ 
nation.  Section  183.450  prescribes  con¬ 
ductor  termination  and  Insulation  re¬ 
quirements.  Some  requirements  will  not 
apply  if  the  conductor  termiaation  is 
inside  a  Junction  box  or  equipment  en- 
closme  where  possible  loosening  of  the 
termination  is  not  a  hazard.  Strength 
requirements  for  connections  between 
conductors  and  between  conductors  and 


ccmnectors  are  necessary  to  prevent  easy 
disengagement  of  connectlmis,  which 
could  present  a  fire  hazard.  Because 
soldered  connections  can  corrode  or  vi¬ 
brate  loose,  this  section  requires  that 
severed  connections  have  a  means  of 
connectifm  other  than  the  solder.  How¬ 
ever,  this  requirement  is  relsuced  for  con¬ 
ductors  connected  to  battery  terminals 
or  studs  if  the  length  of  the  soldered 
ccmnection  used  to  join  the  conductor  to 
the  battery  between  the  ccmductor/  and 
the  connector  is  at  least  1.5  times  the 
diameter  of  the  stranded  portion  of  the 
conductor. 

These  requirements  prohibit  the  use  of 
wirescrews  and  wirenuts  because  they 
can  vibrate  loose. 

Ungrotmded  terminals  or  studs  in  the 
cranking  circuit  that  are  ccmtlnuously 
energized  and  are  not  provided  with  over¬ 
current  protection  must  have  some 
means  of  insulation,  such  as  a  rubber 
boot;^  to  prevent  accidental  short-circxilt- 
ing  with  tools  or  other  metallic  objects. 
Other  imgrounded  current  camdng  ter¬ 
minations  are  required  to  have  some 
means  of  insulation  to  prevent  the  ter^* 
mlnation  from  short-circuiting  with 
other  terminations  or  from  short-circuit¬ 
ing  with  materials  which  are  at  ground 
potential.  This  requirement  can  be  met 
by  use  <rf  insulating  sleeves,  separators, 
boots,  <H-  nipples. 

Section  183.455  Overcurrent  protec¬ 
tion:  General.  Section  183.455  contains 
the  general  requirements  for  overcurrent 
protection,  specifsdng  the  nominal  volt¬ 
ages.  locations,  and  emrent  ratings  of 
manually  reset,  tripfree  circuit  breakers 
and  fvaes.  These  requirements  protect 
ungrounded  current-carrying  cfmductors 
from  overloading  and  beewning  a  fire 
hazard. 

Section  183.460  Overcurrent  protec¬ 
tion:  Special  applications.  Section  183.- 
460  describes  the  allowable  current  rat¬ 
ing  for  manuaUy  reset,  tripfree  circuit 
breakers  and  fuses  that  are  used  in  cir¬ 
cuits  that  supply  power  to  motors,  radlo- 
tdet^ne  equlmnent,  and  switchboards. 
Protection  of  conductors  from  excessive 
evoT&at  loadings  in  these  types  of  cir¬ 
cuits  is  necessary  to  remove  potential  fire 
hazards. 

The  Coast  Guard  has  awarded  a  grant 
pursuant  to  sections  25  and  27  (d)  the 
Ii^deral  Boat  Safety  Act  of  1971  (46 
U.S.C.  1451)  to  the  American  Boat  and 
Yacht:  Council,  Ihc.  (ABYC) .  Under  the 
grani  ABYC  to  preparing  a  compliance 
for  these  regulations.  The  man¬ 
ual  win  contain  explanatory  and  Inter¬ 
pretative  Information,  fllustrations,  and 
diagrams  to  aid  manufacturers  tax  com¬ 
plying  with  the  regulatlOTis.  The  manual 
wfll  not  dictate  the  method  a  manufac¬ 
turer  must  follow  to  cwnply  with  the 
regulatlcms.  but  it  wfll  be  a  guide  to 
methods  that,  if  foUowed,  wfll  be  accept¬ 
able  to  the  Coast  Guard  as  meeting  the 
Intent  and  purpose  of  the  rules.  The 
manual  win  be  distributed  by  the  Coast 
Guard  through  National  Technical  In¬ 
formation  Service  and  wfll  be  available 
to  the  public  at  cost  before  the  Final  Rule 
becomes  effective. 

The  National  Boating  Safety  Advisory 


Coimcil  gave  unanimous  approval  to  the 
substantive  intent  of  the  pr(H>osed  reg¬ 
ulations.  Transcripts  of  the  proceedings 
of  the  meetings  of  the  NBSAC  Fuel  and 
Electrical  Panel  at  which  these  proposed 
regulations  were  discussed  are  available 
for  examination  in  Rom  4310,  n.S.  Coast 
Guard  Transpoint  Building.  2nd  and  V 
Streets,  S.W.,  Washington,  D.C.  The 
minutes  these  meetings  are  available 
from  the  Executive  Director,  Itetional 
Boating  Safety  Advisory  Council,  c/o 
Commandants  (G-BR/62).  U.S.  Coast 
Guard,  Washington,  D.C.  20590. 

The  economic  and  inflationary  im¬ 
pacts  and  the  evaluation  of  benefits  of 
these  proposed  regulations  have  been 
carefully  evaluated  in  accordance  with 
Office  of  Management  and  Budget  Circu¬ 
lar  A-107.  The  proposed  regulations 
should  result  in  a  cost  to  industry  of  ap¬ 
proximately  $1,275  million  to  $7.65  mil¬ 
lion  per  year.  These  Industry  costs  should 
result  in  an  Increased  cost  to  the  con¬ 
sumer  of  0.09  percent  to  2.8  percent,  de¬ 
pending  on  the  size  of  the  boat  pur¬ 
chased.  The  benefit  of  the  proposed  reg¬ 
ulations  is  the  reductions  in  the  mnount 
of  property  damage,  the  number  of  In¬ 
juries,  and  the  number  of  lives  lost.  No 
Inflationary  impact  Statement  is  re¬ 
quired. 

The  standards  and  codes  referenced  in 
these  regulations  have  been  approved  for 
Incorporation  by  reference  by  the  Di¬ 
rector  of  the  PxzBiuL  Rbgistei,  and  they 
are  on  file  In  the  Federal  Register  Li¬ 
brary. 

Any  interested  persons  may  submit 
written  data,  views  or  arguments  con¬ 
cerning  this  notice  to  the  Executive  Sec¬ 
retary.  Marine  Safety  Council.  U.S. 
Coast  Guard,  Room  8117,  400  7th  Street, 
S.W..  Washington.  D.C.  20590.  All  com¬ 
munications  received  before  December  1, 
1976,  will  be  considered  before  the  final 
rule  is  published.  Each/  person  sub¬ 
mitting  comments  should  Include  his 
name  and  address.  Identify  this  notice 
(CGD  73-217)  and  give  reasons  and  sup¬ 
porting  data  for  any  recommendations. 
All  comments  wfll  be  avallalfle  for  public 
Inspection  In  Room  8II7.  Coast  Guard 
Headquarters.  Nasstf  Bufldlng,  400  7th 
Street,  S.W..  Wa^lngton,  D.C. 

These  regulations  are  proposed  imder 
the  authority  of  the  Federal  Boat  Safety 
Act  of  1971  (46  U.S.C.  1454).  The  au¬ 
thority  vested  In  the  Secretary  of  the 
Department  af  Transportation  by  the 
Act  is  ddegated  to  the  Commandant  of 
the  Coast  Guard  at  49  CFR  1.46(n)(l). 

In  consideration  oi  the  foregoing,  it  is 
pr(KX>8ed  to  amend  Part  188  of  Chapter  I 
of  Title  33  of  the  Code  of  Feder^  Regu¬ 
lations  by  adding  new  Subpart  I  to  follow 
Subpart  H  and  to  read  as  follows; 

Subpart  I — Elaettical  Systams 

excess  AT, 

8ae. 

165.401  Piupoaa,  appltesbaity.  and  affaetlra 

tfataa. 

183.402  Deflnltloxui. 

188.408  GaaanO. 

MAiforAcrnsKS  BsQTmxMxirra 

183.410  Ignition  protaotion. 

188.416  Oronndlng. 

188.^  Bfrtteiias. 
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183.425  Conductors:  General. 

183.430  Conductors  In  circuits  of  less  than 
60  volts. 

183.436  Conductors  In  circuits  of  more  than 
50  volts. 

183.440  Secondary  circuits  of  ignition  sys¬ 
tems. 

183.445  Conductors:  Support  and  protec¬ 
tion. 

183.450  Conductors:  Termination. 

183.455  Overcurrent  protection:  General. 
183.460  Overcurrent  protection:  Special  ap¬ 
plication. 

Eqxtipment  Standards 
183.466  Conductors:  Insulating  materials. 
183.470  Caps,  boots,  and  n^yples. 

Authority:  46  UJ3.C.  1464;  49  CFR  1.46 
(n)(l). 

Subpart  I — Electrical  Systems 
General 

§  183.401  Purpose,  applicability,  and 
effective  dates. 

(a)  This  subpart  applies  to  all  boats 
that  have  gasoline  engines  for  dectrlcal 
or  mechanical  power  or  propulsion,  ex¬ 
cept  outboard  engines. 

(b)  The  sections  in  this  subpart  are 
effective  on  the  following  dates: 

(Six  Months  Aites  Publication  or 
Final  Rulc) 

f  183.401  {  183.420 

I  183.405  I  183.445 

(12  Months  After  Publication  or 
Final  Rule) 

i  183.416  S  183.450 

f  183.425  i  183.455 

I  183.430  f  183.460 

{  183.435  i  183.465 

{183  440  §  183.470 

(18  Months  After  Publication  of 
^  Final  Rule) 

i  183  410 

§  183.402  Definitiuns. 

As  used  in  this  subpart — 

(a)  “ASTM”  means  Ameican  Society 
for  Testing  and  Materials.  ASTM  stand¬ 
ards  in  this  subpart  may  be  examined  at 
Coast  Guard  Headquarters,  Room  4314, 
Trans  Point  Building,  2100  2nd  St.  SW, 
Washington,  D.C.  20590  and  may  be  ob¬ 
tained  from  the  American  Society  for 
Testing  and  Materials,  1916  Race  Street, 

.  PhUadelphia,  PA  19103. 

(b)  “AWG"  means  American  Wire 
Guage. 

(c)  “Electrical  component”  means 
electrical  equipment  such  as.  but  not 
limited  to,  conductors,  solenoids,  motors, 
generators,  distributors,  resistors,  appli¬ 
ances  and  electrical  control  devices. 

(d)  “IEEE"  means  Institute  of  Elec¬ 
trical  and  Electronic  Engineers,  Inc. 
IEEE  standards  in  this  subpart  may  be 
examined  at  Coast  Guard  Headquarters, 
Room  4314,  Trans  Point  Building,  2100 
2nd  St.,  SW,  Washington,  D.C.  20590  and 
may  be  obtained  from  the  Institute  ot 
Electrical  and  Electronic  Engineers.  Inc., 


345  East  47th  Street,  New  York,  N.T. 
10017. 

(e)  “NFPA”  means  Natiimal  Fire  Pro- 
tectlm  Assoclatiim.  NFPA  standards  in 
this  subpart  may  be  examined  at  Coast 
Guard  Headquarters.  Ro<mi  4314,  Trans 
Point  Building,  2100  2nd  St.,  SW,  Wash¬ 
ington,  D.C.  and  may  be  obtained  from 
the  National  Fire  Protectlim  Associa¬ 
tion,  470  Atlantic  Ave.,  Bostim,  MA 
02110.  / 

(f)  "Pigtails”  means  external  power 
conductors  or  wires  that  are  part  of  elec¬ 
trical  components  and  appliances,  such 
as  bilge  pumps,  blowers,  lamps,  switches, 
solenoids,  and  fuses. 

(g)  “SAE"  means  Society  of  Automo¬ 
tive  Engineers,  Inc.  SAE  standards  in 
this  subpart  may  be  examined  at  Coast 
Guard  Headquarters,  Room  4314,  Trans 
Point  Building.  2100  2nd  St.,  SW,  Wash¬ 
ington.  D.C.  20590  and  may  be  obtained 
from  the  Society  of  Automotive  Engi¬ 
neers,  Inc.,  400  Commonwealth  Drive, 
Warrendale,  PA  15096. 

(h)  “Sheath”  means  a  material  used 
as  a  continuous  protective  covering,  such 
as  electrical  tape,  molded  rubber,  molded 
plastic,  or  tubing,  around  one  or  more 
insulated  conductors. 

(i)  “UL”  means  Underwriters  Labora¬ 
tories  Inc.  UL  standards  in  this  subpart 
may  be  examined  at  Coast  Guard  Head¬ 
quarters,  Room  4314,  Trans  Point  Build¬ 
ing,  2100  2nd  St.,  SW.  Washington,  D.C. 
20590  and  may  be  obtained  from  Under¬ 
writers  Laboratories  Inc.,  207  East  Ohio 
Street,  Chicago,  IL  60611. 

§  183.405  General. 

Each  electrical  component  on  a  boat 
to  which  this  subpart  applies  must  meet 
the  requir^ents  of  this  subpart  unless 
the  component  is  part  of  an  outboard 
engine  or  part  of  portable  equipment. 

Manufacturer  Reoihrements 
§183.410  Ignition  protection. 

(a)  Each  electrical  component  must 
not  ignite  a  pr(H>ane  gas  and  air  mix¬ 
ture  that  is  4.25  to  5.25  percent  propane 
gas  by  voliune  surrounding  the  electrical 
component  when  it  is  operated  at  each 
of  its  manufacturer  rated  voltages  and 
current  loadings,  unless  it  is  isolated 
from  gasoline  fuel  somces,  such  as  en¬ 
gines,  fuel  tank  fud  fittings  or  connec¬ 
tions,  vent  lines,  fill  lines,  and  distribu¬ 
tion  lines  that  are  interrupted  by  valves, 
connections  or  other  fittings,  in  accord¬ 
ance  with  paragraph  (b)  of  tl\is  section. 

(b)  An  electrical  component  is  isolated 
from  a  gasoline  fuel  source  if — 

(1)  A  bulkhead  that  meets  the  re¬ 
quirements  of  paragraph  (c)  of  this  sec¬ 
tion  is  between  the  electrical  component 
and  the  gasoline  fuel  source: 

(2)  A  deck  that  can  resist  a  water  level 
of  12  inches  without  seepage  of  more 
than  one-quarter  fluid  ounce  of  fresh 
water  per  hour  is  between  the  electrical 
component  and  the  gasoline  fuel  source; 
or 


(3)  The  electrical  component  is  above 
the  gasoline  fuel  source  and  a  deck  or 
other  enclosure  is  between  it  and  the 
gasoline  fuel  source. 

(c)  Each  bulkhead  required  by  para¬ 
graph  (b)  (1)  of  this  section  must — 

(1)  Extend  both  vertically  and  hori¬ 
zontally  the  distance  of  the  open  space 
between  the  fuel  source  and  the  ignition 
source;  and 

(2)  Resist  a  water  level  that  Is  12 
inches  high  or  one-third  of  the  maximum 
height  of  the  bulkhead,  whichever  is  less, 
without  seepage  of  more  than  one- 
quarter  fluid  oimce  of  fresh  water  per 
hour.  Each  opening  in  the  bulkhead  that 
is  higher  than  12  Inches  or  one-third  of 
the  maximum  height  of  the  bulkhead, 
whichever  is  less,  must  be  used  only  for 
passage  of  conductors,  piping,  ventilation 
ducts  and  mechanical  equipment  and  the 
maximum  annular  space  around  each 
item  that  passes  through  the  opening 
must  not  be  more  than  one-quarter  inch. 
Hatches,  doors,  and  access  panels  may  be 
installed  in  the  bulkhead  if  the  hatch, 
door,  or  access  panel  can  resist  a  water 
level  that  is  12  incheq  high  or  one-third 
of  the  maximum  height  of  the  bulkhead, 
whichever  is  less,  without  seepage  of 
more  than  one-quarter  fluid  ounce  of 
fresh  water  per  hour. 

§  183.415  Grounding. 

If  a  boat  has  more  than  one  gasoline 
engine,  groimded  cranking  motor  circuits 
must  be  connected  to  each  other  by  a 
common  conductor  that  can  carry  the 
starting  current  of  any  of  the  grounded 
cranking  motor  circuits. 

§  183.420  Batteries. 

(a)  Each  installed  battery  must  not 
move  more  than  one  inch  in  any  direction 
when  a  pvilllng  force  of  90  pounds  or 
twice  the  battery  weight,  whichever  is 
greater,  is  applied  to  the  battery  as  fol¬ 
lows: 

(1)  Vertically  for  a  duration  of  one 
minute. 

(2)  Horizontally  and  parallel  to  the 
boat’s  center  line  for  a  duration  of  one 
minute  fore  and  one  minute  aft. 

(3)  Horizontally  and  perpendicular  tp 
the  boat’s  center  line  for  a  duration  of 
one  minute  to  starboard  and  one  minute 
to  port. 

(b)  Each  battery  must  be  installed  so 
that  metallic  objects  cannot  come  in 
contact  with  the  battery  terminals. 

(c)  Each  metallic  fuel  line  and  fuel 
system  component  within  12  inches  of 
the  battery  top  and  side  surfaces  must  be 
shielded  with  dielectric  material. 

(d)  Each  battery  must  not  be  directly 
above  or  below  a  fuel  tank,  fuel  Alter,  or 
fitting  in  a  fuel  line. 

(e)  Hydrogen  gas  discharged  by  a  bat¬ 
tery  must  be  vented  from  the  boat. 

(f )  ’Ihe  positive  terminal  of  each  bat¬ 
tery  must  be  identified  by  the  letters 
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“POS”,  or  “P”,  or  the  symbol  •*+”  marked 
on  the  terminal  or  on  the  battery  case 
near  the  terminal. 

(g)  Each  battery  terminal  connection 
must  not  depend  on  sming  tension. 

§  183.42S  *  Conductors:  general. 

(a)  Each  conductor  must  be  Insulated, 
stranded  copper. 

(b)  Each  conductor  must  not  carry  a 
current  greater  than  that  specified  in 
Table  3  for  the  conductor’s  gauge  and 
temperature  rating. 

(c)  For  conductors  In  engine  spaces, 
amperages  must  be  corrected  by  the  ap¬ 
propriate  correction  factor  In  note  1  of 
Table  3. 

(d)  Each  conductor  must  be  at  least  a 
No.  18  AWG  conductor. 

(e)  Each  No.  18  AWG  conductor  must 
be  protected  by  a  sheath. 

(f)  Each  No.  18  AWG  conductor  In  a 
multiconductor  sheath  may  not  extend 
out  of  the  sheath  more  than  30  Inches. 

(g)  This  section  does  not  apply  to  com¬ 
munication  systems;  navigation  equip¬ 
ment;  reslstence  conductors  that  control 
circuit  amperage  or  voltage;  high  voltage 
secondary  conductors  and  terminations 
that  are  In  ignition  systems;  pigtails  of 
less  than  sevai  inches  of  exposed  length; 
and  cranking  motor  conductors. 


Tabus  3. — Temperature  ruUup  of  couduetor  iueulation 
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Tnpentnre  ratine  75*  C  W*0  «0*C  108“  C  125*  C  200*0 

of  conductor  040*  J)  (M7*  F)  OW*  F)  F)  <231*  F)  (26r  F)  (382°  F) 


Cormtioa  factor _ _ _  (LSS  O.Ti  0i78  (L82  0i85  0l89  1.00 


Niunber  of  conductors: 

3  . 

4  to  6 . 

7  to  24 . 

25  and  above . 


Note  2 


Correction 
factor 
....  a7o 

. «0 

. r,n 

_  .10 


Tabuc  4. — Ineulation  temperature  rating — thermopUutie  insuloHug  tuateriale 


IiwulaUon  temperature  ratine  W°C(M0°F)  7«°  C  (IW*  F)  80°  C  (167°  F)  80*  C  (194°  F)  ’  105°  C  (221°  F)  MS"  C  (257*  F)  SOCT  C  (392°  K 


Mlulmuin  tenrile  strenfth  befwe  1,600  Vb/tt* _ 1,M0  Ib/ft» .  1,500  Ib/ft* . .  1,500  Ib/Tt* .  1,500  Ib/ft* _  1,500  Ib/fl* . .  2,600  lb/ft«. 

aging. 

Minimum  elongation  before  aging..  200  pet _ 100  pet _ 100  pet _ 160  pet _ lOOtiCt _ 100  pet . .  200  pet. 

Aecelerated  aging  (tfane/tonpera-  168  nr  per  100*  C..  168  nr  per  113°  C..  168  »  pw  113*  C..  108  far  per  121*  C..  Itt  far  per  136°  C..  168  far  per  158°  G..  <6  hr  per  °i'i0 

ture). 

Minimum  elongation  after  aging  >...  65  pet _ 65  pet _ _ _  66  pet _ r _ 65  pet _ 65  pet . . 66  pet _ 86  pet. 

Minimum  tensile  strength  Mtcr _ do _ 75  pet _ 78  pet _ 70  pet _ 75  pet . . 70  pet _ 85  pet. 

aging. * 


■  Percent  of  resuH  with  unaged  specimens.  . 


Tabib  6. — IneuHaUon  temperature  rating — thermoeetting  ineulating  materiaU 


Insulation  temperature  rating  60“C  (140°F)  76°C  (167°F)  80°C  (184°r)  106°C  (221°r)  125°C  (257°F)  200®C  (3u2°F) 


Minimum  tensile  strength  before  aging _  1,000.... _ _ _ _  1,600... _ 

Minimum  elongation  before  aging _  300 _  200 _ 

Accelerated  aging  (time/temperatnre) _ 168  hr  per  70°C _ 168  hr  parSO^C. 

Minimum  elongation  after  a^ng  * _ 70  pet, _ _ _ 70  pet _ 

Minimum  tensile  strength  alter  aging  >. . .do _ do _ 


1,200 . .  1,600 .  1,500 . .  600. 

250  _  400  „  200  _  100. 

240hrl^Y2i'Cl”..  240  hr  perUlfcI”-  les'hr  parWcI-Y  OOdaui^C. 

Minimum  SO  pet _ Minimum  100  pet _ Minimum  150  pot _ Mlnimuiu  .’iO  (K-t 

Minimum 9M Ib/ft*..  Minimum  1,1()0  Minimum  1,^  OOpet. 

Ib/lt.*  Ib/ft.* 


>  Pejccnt  of  result  with  unaged  specimena. 


§  183.430  Condut'tor^  in  circuila  of  less 
—  than  50  volts. 

(a)  Each  conductor  In  a  circuit  that 
has  a  nominal  voltage  of  less  than  50  volts 
must — 

(1)  Meet  the  requirements  of  §  183.435; 
ov 

(2)  Meet  SAE  Standard  J1128  dated 
November,  1975,  or  SAE  Standard  J1127, 
dated  November,  1975. 

(b)  This  section  does  not  apply  to  com¬ 
munication  systems;  navigation  equip¬ 
ment;  resistance  ccmductors  that  control 
circuit  amperage  or  voltage;  and  pigtails 
of  less  than  seven  inches  of  exposed 
length. 


§  183.435  Coutlactors  in  circuits  of  50 
volts  or  more. 

(a)  Each  conductor  in  a  circuit  that 
has  a  nominal  voltage  of  50  volts  or  more 
must  be  one  of  the  following: 

(1)  A  conductor  that  has  Insulation 
listed  and  classified  moisture  resistant 
and  flame  retardant  in  Article  310, 
NFPA  No.  70-1975,  National  Electric 
Code  1975. 

(2)  A  flexible  cord  type  SO,  STO,  ST, 
SJO,  SJT,  or  SJTO  listed  in  Article  400, 
NFPA  No.  70-1975,  National  Electric 
Code  1975. 

(3>  A  cmiductor  that  meets  IEEE  Std. 
45-1971,  dated  December  3, 1970. 


(4)  A  cable  listed  by  Underwriters 
Laboratories,  Inc.  for  marine  use. 

(5)  A  conductor  that  meets  the  mc- 
chanickl  water  absorption  and  flame  re¬ 
tardant  standards  of  UL  Standard  83. 
dated  December  24, 1975  (Revised  June  8. 
1976). 

<b)  Where  the  nominal  circuit  voltage 
of  a  conductor  is  50  volts  or  more  and  it 
is  in  a  duct,  bundle,  or  cable  with  two  or 
more  current  carrying  conductors,  its 
ampo-age  must  not  exceed  the  value  in 
Table  3  multiplied  by  the  correction 
factor  for  the  number  of  conductors  in 
note  2  to  Table  3. 

(c)  This  section  does  not  apply  to  com- 
mimication  systems;  navigation  equip - 
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ment;  conductors  in  secondary  circuits  of 
ignition  systems;  pigtails  of  less  than 
seven  inches  of  exposed  length;  and  re¬ 
sistance  conductors  that  control  circuit 
amperage  or  voltage. 

§  183.440  Secondary  rircuilt<  of  ignition 
sterns. 

(a)  Each  conductor  in  a  secondary  cir¬ 
cuit  of  an  ignition  system  must  meet  SAE 
Standard  J  557,  dated  January,  1968. 

(b)  The  connection  of  each  ignition 
conductor  to  a  spark  plug,  coil,  or  dis¬ 
tributor  must  have  a  tight  fitting  cap, 
boot,  or  nipple  that  meets  §  183.470. 

§  183.445  Conductors:  Support  and  pro¬ 
tection. 

(a)  Each  conductor  must  be  supported 
by  clamps  or  straps  not  more  than  18 
Inches  apart  unless  the  conductor  is  sup¬ 
ported  by  self  draining  ducts  or  conduits. 
Ihe  clamps  or  straps  must  be  designed  to 
prevent  chafing  or  damage  to  the  con¬ 
ductor  insulation. 

(b)  If  conductors  or  groups  of  con¬ 
ductors  are  connected  between  two  com¬ 
ponents  that  can  move  in  relation  to  each 
other,  each  conductor  or  group  of  con¬ 
ductors  must  have  a  loop,  slack,  or  other 
strain  relief. 

(c)  Conductors  that  pass  through  a 
bulkhead,  structural  member,  junction 
box,  or  other  rigid  surface  miast  be  pro¬ 
tected  from  abrasion. 

(d)  This  section  does  not  apply  to  com¬ 
munications  systems;  navigation  equip- 
m»it;  and  high  voltage  secondary  con¬ 
ductors  and  terminations  in  the  ignition 
system. 

§  183.430  Conductors:  Termination. 

(a)  Each  connection  to  a  screw  termi¬ 
nal  or  stud  that  is  outside  of  a  Junction 
box  or  enclosure  must  be  connected  by 
a  closed  ring  connector,  eyelet  connector, 
or  captive  spade  connector. 

(b)  Each  single  friction  connector, 
spring  type  connector,  and  multi-con¬ 
nector  plug  that  is  outside  of  a  junction 
box  or  enclosure  must  not  separate  if 
subjected  to  a  six  pound  tensile  force 
along  the  axial  direction  of  the  connector 
for  one  minute. 

(c)  A  soldered  connection  must  not  be 
the  sole  means  of  connection  between  two 
or  more  conductors  or  between  a  conduc¬ 
tor  and  a  connector.  A  conductor  may  be 
soldered  to  a  connector  that  joins  the 
conductor  to  a  battery  terminal  or  stud, 
if  the  length  of  the  soldered  joint  is  at 
least  1.5  times  the  diameter  bf  the 
stranded  portion  of  the  battery  con¬ 
ductor. 

(d)  Each  connection  that  is  outside  of 
a  jxmction  box  and  that  is  used  to  join 
c(mductors  to  each  other  or  that  is  used 
to  join  a  conductor  to  a  connector  mxist 
not  break  when  subjected  for  10  minutes 
to  a  tensile  force  shown  in  Table  6  for 
the  smallest  conductor  size  in  the  con¬ 
nection. 

(e)  Each  un£;ro\inded  terminal  or  stud 
that  is  in  the  cranking  motor  circuit  and 
that  is  continuously  energized  must  meet 
S  183.455  or  must  have  an  insulated  boot, 
nipple,  cap,  cover,  or  shield  that  prevents 


accidental  short-circuiting  at  the  termi¬ 
nals  or  studs. 

(f)  Each  termination  composed  of  an 
imgrounded  ciurent  carrying  conductor, 
terminal  fitting,  and  connector  must  be 
protected  from  short  circuiting  with — 

(1)  Another  termination  composed  of 
an  ungroimded  current  carrying  conduc¬ 
tor,  terminal  fitting,  and  connector; 

(2)  Any  metal  that  is  grounded. 

<g)  A  conductor  must  not  be  joined  to 
another  conductor  by  a  wire  nut  or  wire 
screw. 

(h)  This  section  does  not  an>ly  to 
communication  systems  and  navigation 
equipment. 

§  183.4.55  Overcurrenl  protection:  Gen¬ 
eral. 

(a)  Each  ungroimded  current-carry¬ 
ing  conductor  must  be  protected  by  a 
manually  reset,  trlpfree  circuit  breaker 
or  fuse. 

(b)  A  manually  reset,  trlpfree  circuit 
breaker  or  fuse  must  be — 

(1)  At  the  source  of  power  for  each 
conductor; 

(2)  At  Uie  point  where  the  conducts 
size  is  reduced  to  a  smaller  gauge;  ar 

(3)  At  the  origin  of  a  circuit,  if  the 
breaker  has  a  current  rating  that  pre¬ 
vents  overloading  of  the  Imallest  con¬ 
ductor  in  the  circuit. 

(c)  The  current  rating  of  each  circuit 
breaker  or  fuse  must  not  exceed — 

Q)  For  circuits  of  less  than  50  volts, 
150  percent  of  the  value  of  the  amperage 
in  Table  3  for  the  conductor  size  it  is 
protecting;  and 

(2)  For  circuits  of  50  volts  or  more,  the 
value  of  the  amperage  in  Table  3  for  the 
conductor  size  it  is  protecting.  If  this 
value  does  not  correspond  to  a  standard 
size  or  rated  breaker  the  next  larger  size 
or  rated  breaker  may  be  used  if  it  does 
not  exceed  150  percent  of  the  allowed 
current  capacity  of  the  conductor. 

(d>  The  voltage  rating  of  each  circuit 
breaker  or  fuse  must  not  be  less  than  the 
nominal  circuit  voltage  of  the  circuit  it  is 
protecting. 

Tabi.e  6. — Tensile  test  values  for  wire 
splices 


(Conduc'tor-o.onductor  and  conductor-connector  Joints] 


Wireske 

TMisfleforoe 

Pounds 

Newtons 

18 

10 

44 

16 

IS 

06 

14 

30 

183 

12 

85 

155 

10 

40 

177 

H 

45 

200 

6 

SO 

222 

5 

«0 

2W 

4 

70 

811 

3 

80 

855 

2 

00 

•  400 

1 

100 

444 

0 

125 

556 

00 

150 

667 

000 

175 

778 

0000 

225 

1,000 

(e)  This  sectitm  does  not  apply  to  re¬ 
sistance  conductors  that  contnrf  circuit 
amperage  or  voltage;  i^gtails  of  less  than 
seven  Inches  ot  exposed  length;  and 


power  supply  conductors  in  cranking 
motor  circuits. 

§  183.460  Overcurrent  protection:  Spe¬ 
cial  applications. 

(a)  For  motor  circuits,  each  circuit 
breaker  or  fuse  required  by  §  183.455(a) 
must  have  a  current  rating  that  does  not 
exceed  125  percent  of  the  rated  motor 
current  or  the  current  rating  allowed 
under  §  183.455  (c>,  whichever  is  less.  If 
there  is  more  than  one  motor  in  the  cir¬ 
cuit,  the  circuit  breaker  or  fuse  must 
have  a  current  rating  that  does  not  ex¬ 
ceed  125  percent  of  the  combined  rated 
motor  currents  or  the  current  rating  al¬ 
lowed  imder  §  183.455 (c>,  whichever  is 
less. 

(b)  Each  circuit  breaker  or  fuse  for 
conductors  that  supply  power  to  switch¬ 
boards  must  have  a  current  rating  that 
does  not  exceed  125  percent  of  the  load 
capacity  of  the  switchboard  or  current 
rating  allowed  under  S  183.455(c) ,  which¬ 
ever  is  less. 

(c)  Each  circuit  breaker  or  fuse  for 
conductors  supplying  power  to  radiotele¬ 
phone  equiixnent  must  have  a  current 
rating  that  does  not  exceed  150  percent 
of  the  rated  load  or  the  current  rating 
allowed  under  S  183.455(c),  whichever  is 
less. 

(d)  Each  ungrounded  supply  conduc¬ 
tor  from  a  storage  battery  must  have  a 
manually  reset,  trlpfree  circuit  breaker 
or  fuse,  unless  i2ie  supply  conductor  is 
the  main  power  feed  conductor  from  the 
battery  to  an  engine  cranking  motor. 
ITie  circuit  breaker  or  fuse  must  be 
within  72  Inches  of  the  battery  measured 
along  the  conductor,  unless  the  circuit 
breaker  has  a  switch  that  disconnects  the 
battery. 

(e)  Each  ungrounded  output  conduc¬ 
tor  frcHn  sm  alternator  or  generator,  ex¬ 
cept  for  self -limiting  sdtemators  or  gen¬ 
erators,  must  have  a  circuit  breaker  or 
fuse  that  has  a  current  rating  that  does 
not  exceed  120  perc^t  of  the  maximum 
rated  current  of  the  alternator  or  gen¬ 
erator  at  60*  C. 

COHPONENT  Standards 

.  §  183.465  Conductors:  Insulating  ma¬ 
terials. 

(a)  Eku;h  thermoplastic  Insulating 
material  on  ctmductors  must  meet  the 
requirements  in  Table  4  for  its  tempera¬ 
ture  rating  when  tested  under  para¬ 
graphs  (c)  and  (d)  of  this  section. 

(b)  Each  thermosetting  insulating 
material  on  conductors  must  meet  the 
requirements  in  Table  5  for  its  tempera¬ 
ture  rating  when  tested  under  para¬ 
graphs  (c)  and  (d)  of  this  section. 

(c)  For  the  purposes  of  paragraphs  (a) 
and*(b)  of  this  section,  perform  the  fol¬ 
lowing  on  (me  samide  of  the  insulating 
material  from  the  conductor  in  the  c^der 
listed: 

(1)  Test  the  sample  for  tensile 
strength  under  UL  Standard  83,  dated 
Dec^ber  24,  1975  (Revised  June  8, 
1976).  Hie  result  must  be  at  least  the 
value  shown  (m  the  first  line  of  the  Table 
for  the  type  and  temperature  rating  of 
the  materlaL 
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(2)  Test  the  sample  for  elongation 
under  UL  Standard  83,  dated  Decem¬ 
ber  24,  1975  (Revised  Jime  8,  1976) .  The 
result  must  be  at  least  the  value  shown 
on  the  second  line  of  the  Table  for  the 
type  and  temperature  rating  of  the 
material. 

(3)  Place  the  sample  in  an  air  circu¬ 
lating  oven  for  the  period  of  time  speci¬ 
fied  on  the  third  line  of  the  Table  for  the 
type  and  temperature  rating  of  the 
material.  The  oven  must  maintain  the 
temperature  specified  on  the  third  line 
of  the  table  ±1.8“P.  Test  the  sample  for 
tensile  strength  under  UL  Standard  83, 
dated  December  24, 1975  (Revised  Jime  8, 
1976).  The  result  obtained  must  be  at 
least  the^value  shown  on  the  fourth  line 
of  the  Table  for  the  type  and  tempera¬ 
ture  rating  of  the  material. 

(4)  Test  the  sample  for  elongation  un¬ 
der  UL  Standard  83,  dated  December  24, 
1975  (Revised  June  8,  1976) .  The  result 
must  be  at  least  the  value  shown  on  the 
fifth  line  of  Table  for  the  type  and 
temperature  rating  of  the  material., 

(d)  For  the  purposes  of  paragraphs 
(a)  and  (b)  of  this  section,  immerse  at 
least  S2  Inches  of  a  24  inch  sample  of 
the  conductor  in  tap  water  that  is  at 
ambient  temperature.  At  the  end  of  five 
hours,  while  the  sample  remains  im¬ 
mersed  in  the  water,  apply  the  following 
voltage  between  the  conductor  and  the 
water  for  one  minute ;  — ^ 


(i)  For  conductors  rated  for  less  than 
50  volts,  1000  volts  at  60  hertz.  Hie  ma¬ 
terial  must  not  rupture  when  the  voltage 
Is  applied. 

(11)  For  conductors  rated  for  50  vblts 
or  greater,  the  sum  of  1000  volts  plus  the 
rated  voltage  at  60  hertz.  The  material 
must  not  rupture  when  the  voltage  Is 
applied. 

(e)  This  section  does  not  apply  to  com¬ 
munication  systems  and  navigation 
equipment. 

§  183.170  CapA,  boolK,  and  nipples. 

(a)  Each  cap,  boot,  and  nipple  re¬ 
quired  by  §  183.440(b)  must  not  crack, 
rupture,  electrically  break  down,  or  per¬ 
mit  external  arc -over,  if  tested  under 
paragraph  (b)  of  this  section. 

(b)  For  the  purposes  of  paragraph  (a) 
of  this  section,  perform  the  following 
procedures  in  the  following  order  on  a 
random  sample  of  the  caps,  boots,  or 
nipples: 

(1)  Test  the  sample  under  ASTM 
Standard  D1415,  dated  February  14, 
1968,  and  record  the  degree  of  hardness. 

(2)  Divide  the  sample  into  three 
groups  of  approximately  equal  numbers 
and  perform  the  following  concurrently: 

(i)  Immerse  one  group  in  three  oimces 
of  Reference  Fuel  C  ASTM  D471,  dated 
March  29,  1975,  in  a  sealed  glass  con¬ 
tainer. 

(il)  Immerse  another  group  in  three 
ounces  of  Oil  No.  2.  ASTM  D471.  dated 


March  29,  1975,  in  a  sealed  glass  con¬ 
tainer. 

(iii)  Expose  another  group  to  air. 

(iv)  Place  each  group  in  an  air  cir¬ 
culating  oven  for  40  hours.  The  oven 
must  be  of  the  type  described  in  ASTM 
Standard  D573,  dated  September  8,  1967 
(Reapproved  1972) ,  and  must  maintan  a 
temperature  between  255“  F  and  259“  F. 

(3)  Rinse  each  cap,  boot,  or  nipple 
with  isopropyl  alcohol  and  wipe  dry  with 
an  isopropyl  alcohol  saturated,  lint  free  ■ 
cloth. 

(4)  Massage  each  cap,  boot,  or  nipple 
between  the  fingers  for  one  minute.  Each 
cap,  boot,  or  nipple  must  not  crack  when 
massaged. 

(5)  Test  the  sample  imder  ASTM 
D1415  dated  February  14, 1968  and  record 
the  degree  of  hardness.  The  result  must 
not  differ  more  than  10  points,  plus  or 
minus,  from  the  result  obtained  under 
paragr£q>h  (b),(l)  of  this  section. 

(6)  Test  one  cap,  boot,  or  nipple  from 
each  of  the  three  groups  under  Under¬ 
writers  Labdratories,  Inc.,  Standard 
1120,  paragraph  3.72  dated  July  3,  1972. 
Each  cap,  boot,  or  nipple  must  not  rup¬ 
ture,  electrically  breakdown,  or  arc  over. 

Dated :  September  27,  1976. 

D.  F.  Lattth, 

Rear  Admiral,  U.S.  Coast  Guard. 

Chief,  Office  of  Boating  Safety. 

[FR  Doc.76-28691  PUed  10-1-76:8:45  am) 
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